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Abstract 

Background: Jaffe-Campanacci is a rare syndrome characterised by the association of cafe-au-lait spots, axillary 
freckles, multiple non-ossifying fibromas of the long bones and jaw, as well as some features of type 1 
neurofibromatosis. There are less than 30 reported cases, and a genetic profile has not yet been determined. 
Furthermore, it has not been clarified whether it is a subtype of type 1 neurofibromatosis or a separate syndrome. 
The risk of pathological fracture is over 50%, due to substantial cortical thinning of the weight-bearing bones. 

Case presentation: A 17-year-old female patient, known for type 1 neurofibromatosis, presented with a low-energy 
distal femoral fracture due to disseminated large non-ossifying fibromas. Investigations revealed all of the distinctive 
signs of Jaffe-Campanacci syndrome. Both her distal femurs and proximal tibias exhibited multiple non-ossifying 
fibromas. The fracture was treated by open reduction and internal plate fixation. Some of the bony lesions were 
biopsied to confirm the diagnosis. The fracture healed eventless, as did the lesions biopsied or involved in the 
fracture. The other ones healed after curettage and bone grafting performed at the time of plate removal. 

Conclusion: Jaffe-Campanacci is a rare syndrome having unclear interactions with type 1 neurofibromatosis, which 
still needs to be characterised genetically. It is associated with a high risk of pathological fracture, due to the 
presence of multiple large non-ossifying fibromas of the long bones, with an expected normal healing time. 
Curettage and bone grafting promote healing of the lesions and should be considered to prevent pathological 
fracture. We agree with other authors that all patients with newly-diagnosed type 1 neurofibromatosis should 
undergo an osseous screening to detect disseminated non-ossifying fibromas, and evaluate the inherent risk of 
pathological fracture. 

Keywords: Jaffe-Campanacci syndrome, Multiple non-ossifying fibromas, Pathological fracture, Cafe-au-lait spots, 
Axillary freckles, Type 1 neurofibromatosis 



Background 

In 1958, Jaffe first reported the association of multiple 
non-ossifying fibromas (NOFs), cafe-au-lait spots and axil- 
lary freckles, suggesting an unusual form of type 1 neuro- 
fibromatosis (NF1) [1]. The definition "Jaffe-Campanacci 
syndrome" was proposed by Mirra et al in 1982 [2]. In 
1983, Campanacci et al reported a series of ten patients 
meeting the criteria of this syndrome; it remains the lar- 
gest series in the literature so far [3]. Only few other au- 
thors reported cases of this rare condition [4-9]. Colby 
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et al subsequently suggested the syndrome might be a dis- 
tinct form of NF1 [10]. They assumed a genetic aetiology 
for this variability, and insisted on the necessity of a gen- 
etic analysis to confirm their hypothesis. 

We report hereafter the case of a young patient pre- 
senting with a pathological femoral fracture as a conse- 
quence of Jaffe-Campanacci syndrome. 

Case presentation 

A 17-year-old female patient, suffering from NF1, sus- 
tained a fracture of her right femur due to a low-energy 
accident while skiing. Skin examination revealed mul- 
tiple "coast-of-California" cafe-au-lait spots on the ab- 
domen, the back and all four limbs (Figure 1). There 
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Figure 1 Typical "coast-of-California" cafe-au-lait spots (a) and 

axillary freckles (b). 

\ ) 



were also bilateral axillary freckles; interestingly, no neu- 
rofibroma was observed. Medical history included low 
height and mild mental retardation. An ophthalmological 
examination revealed a Lisch nodule. A trans-oesophageal 
echocardiography showed no cardiac abnormality. Family 
history revealed that her father suffered from NF1. He 
had not been treated for any fracture or musculoskeletal 
disorder. 

Conventional radiographs displayed a comminuted spi- 
roid fracture of the right distal femoral diaphysis, originat- 
ing from a cluster of osteolytic lesions of the metaphyseal 
region (Figure 2). These lesions were rounded, of variable 
size, well defined, mostly with sclerotic margins, corre- 
sponding to typical NOFs. The fracture originated from a 



large lesion that had produced scalloping and weakening 
of the medial femoral cortex. Computed tomography (CT) 
scan of the entire skeleton revealed that both her distal 
femurs and proximal tibias presented multiple NOFs 
(Figure 3). There were no other abnormalities on thoraco- 
abdominal CT. 

The fracture was treated by open reduction and internal 
plate fixation. Biopsy, harvested at the time of osteosyn- 
thesis, confirmed the diagnosis of NOF (Figure 4). The 
fracture healed without complications, and the patient 
returned to work within 4 months. Post-operative radio- 
graphs at 18 months revealed complete consolidation 
of the fracture and ossification of some of the NOFs 
(Figures 5 and 6). The others healed after curettage and 
bone grafting performed at the time of plate removal 
(Figure 7). 

Discussion 

It remains intriguing whether the Jaffe-Campanacci syn- 
drome is a particular form of NF1 or a separate entity. 
In the 2013 "WHO Classification of tumours of soft tis- 
sue and bone", it is defined as the association of NOFs 
and NF1 [11]. Colby et al. suggested the syndrome might 
be a manifestation of the variability of NF1, as all four 
patients of their series met the criteria of both diseases 
[10]. This clinical overlap brought them to suggest al- 
lelic proximity. Unfortunately, a genetic analysis was 
not performed, and hence this hypothesis has never 
been confirmed. 

While in our patient the presence of NF1 was genetically 
confirmed, neither skin examination nor a whole-body CT 
scan revealed any evidence of neurofibromas. However, 
the patient met all the criteria for Jaffe-Campanacci syn- 
drome, as proposed by Mirra et al. [2], including axillary 
freckles, cafe-au-lait spots and multiple NOFs. We agree 
with Colby et al. that genetic assessment is critical to bet- 
ter define this syndrome [10]. 

The exact prevalence of NOFs is unknown, as the vast 
majority remains undiagnosed; the estimated rate is 30- 
40% of the children [12,13]. Multiple NOFs are far less 
common, and their association with NF1 is extremely 
rare; in a series of 900 patients with biopsy-proven NOFs, 
Moser et al. found 72 cases (8%) with multiple lesions, 
from which 4 (0.4%) were associated with NF1 [14]. In 
their retrospective review of 401 patients with bone le- 
sions characterised as NOFs or similar lesions, Mankin 
et al. found only 2 cases (0.5%) meeting the criteria for 
Jaffe-Campanacci syndrome [8]. 

The fracture risk appears to be high in Jaffe-Campanacci 
syndrome, since more than half of the patients will experi- 
ence at least one fracture (7/10 patients in the series of 
Campanacci et al. [3], and 6/14 cases reported by other 
authors [4-10]). Colby et al. reported on two femoral frac- 
tures in four patients; they suggested the higher fracture 
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risk may be due to multiple large lesions, with thinning 
and weakening of the cortices of the weight-bearing 
bones, mainly the proximal or distal femur and the prox- 
imal tibia [10]. They proposed to screen NF1 patients for 
NOFs, to detect those at higher risk of pathological frac- 
ture and discuss prophylactic fixation. 



In most reported cases of pathological fractures associ- 
ated with Jaffe-Campanacci syndrome, internal fixation 
was necessary [3,10]. In our patient, the fracture necessi- 
tated open reduction and internal plate fixation. We per- 
formed a biopsy of the more easily accessible lesions to 
confirm the diagnosis. The NOFs involved in the fracture, 
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Figure 7 Anteroposterior (a) and lateral (b) radiographs performed 6 months after plate removal, curettage, bone grafting of the 
remaining NOFs and prophylactic fixation of the distal femur. 



or which were biopsied, almost completely ossified with 
time. In contrast, the lesions that were not biopsied re- 
mained mostly unchanged. They healed after curettage 
and bone grafting at the time of plate removal. 

Cases of limb deformities due to NOFs have been de- 
scribed [15]. Even in the absence of a relevant fracture 
risk, surgical treatment might be advised to avoid pro- 
gression of deformities. 

Conclusions 

Jaffe-Campanacci is an ill-defined syndrome associating 
multiple NOFs, skin manifestations (cafe-au-lait spots 
and axillary freckles) and some features of NF1. NOFs 
are typically large and located on the distal femur and/or 
proximal tibia. Due to the high incidence of pathological 
fractures, this risk should be regularly evaluated and the 
affected bone stabilised if necessary [16]. During internal 
fixation, biopsy or curettage and bone grafting should be 
systematically considered to promote healing. 

Consent 

Written informed consent was obtained from the patient 
(aged 19 years at the time of signature) for publication 
of this Case report and any accompanying images. A 
copy of the written consent is available for review by the 
Editor of this journal. 
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